In breast cancer, the survival rate is related to the size of the lesion. Since the spatial resolution of whole- WB-PET, with 
RADIOISOTOPES
Positron-emission tomography (PET) with 18 Ffluorodeoxyglucose (FDG) has been used for the diagnosis of breast cancer. There have been many reports of its clinical efficacy in the staging of breast cancer and prognosis prediction in patients with breast cancer. [5] [6] [7] [8] [9] However, since the spatial resolution and sensitivity of whole-body (WB)-PET is limited, it is difficult to evaluate small cancerous lesions. 2, 10) Furthermore, in patients with locally advanced cancer, biopsies are performed under imaging guidance to evaluate tumor subtypes and gene expression profiles in order to personalize treatment strategies. 4) Therefore, when a biopsy is being considered, the reference image should provide more accurate detail.
To improve resolution, high-resolution dedicated breast PET (db-PET) scanners have been developed.
The db-PET system can be classified into two types:
the planar-type positron-emission mammography and tomographic exclusive PET-type, using a ringtype scanner. 11, 12) The diagnostic capability of db-PET in breast cancer has been reported previously. 13, 14) We introduced db-PET with a ring-type scanner for hanging breast imaging (MAMMI, Oncovision, Valencia, Spain) for the detection and diagnosis of breast cancer. However, the potential of db-PET has not yet been established, and there has been no report of the application of db-PET on an Oncovision device in Japan.
The purpose of this study was to evaluate the potential of db-PET for assessing breast cancer, based on both phantom and clinical evaluations. More specifically, the influence of image reconstruction parameters was verified in a phantom evaluation, 
3 Contrast evaluation
A phantom study was performed to assess the value of db-PET for improving the signal-to-noise ratio (SNR) and to estimate the optimal iteration number of PET reconstruction parameters required for this algorithm. The iteration number of 3D-MLEM algorithms was changed from 1 to 50. The parameter that can be changed in db-PET is only the iteration number.
4 Noise evaluation of reconstructed PET images
For the assessment of background uptake, regions of interest (ROIs) with a diameter of 22.5 mm were placed at the center of the uniform region. [15] [16] [17] The ROI was placed on a total of five slices, including two slices prior to and two slices following the center slice in the uniform region. Coefficient of variation (CV) (%) was evaluated by averaging the five ROIs.
The CV was determined using the following formula
where Background was defined as the mean radioactivity in the ROI of the uniform region, and SD was defined as the standard deviation (SD) in the background ROI. Both background and SD values were calculated for all five ROIs. 
where Signal is the maximum radioactivity of each of the two fillable cylindrical chambers and
Background is the mean radioactivity in the ROI of the uniform region. SD was defined as the standard deviation in the background ROI.
6 Recovery coefficient measurement
The db-PET images were reconstructed with a 3D-MLEM (12 iterations) algorithm. The radioac- 
where Signal is the maximum radioactivity of each rod and Background is the mean radioactivity in the ROI of the uniform region.
Furthermore, in order to simulate the upper outer quadrant of the breast, which is the site typically affected by breast cancer, the phantom was moved 4 cm off-center in the x direction and 4 cm off-center in the y direction to estimate the recovery coefficient. FDG accumulation patterns were classified into four categories by visual evaluation. Fig. 7 shows FDG accumulation pattern of WB-PET and db-PET. The
result of FDG accumulation pattern shows in Table   2 . db-PET allowed more detailed investigation of tumor shape than WB-PET.
Discussion
In this study, db-PET was applied to Japanese breast cancer patients, which has not been reported previously, and the characteristics of db-PET were clarified. Imaging using db-PET improved quantitative evaluation and detectability as compared to WB-PET and was effective for the diagnosis of breast cancer. Table 2 The details of the FDG accumulation patterns of db-PET compared to WB-PET
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We first optimized the image reconstruction parameters of db-PET using a phantom study. Since the In the contrast evaluation, the radioactivity value increased due to an increase in the number of iterations used for image reconstruction, and quantitativeness improved by converging to a true value.
When using a high radioactivity concentration to background ratio, convergence occurred more rapidly, but in cases with low radioactivity concentrations, such as with small lesions, sufficient repetitive calculations were necessary.
In the recovery coefficient analysis, it was pos- In terms of the ability to detect breast cancer, the T/N ratio of db-PET was significantly higher than that of WB-PET, and 10% of lesions that could not be detected or could not be clearly visualized by WB-PET were detected by db-PET imaging. These results suggest that db-PET is useful for detailed analysis of breast cancer lesions, and contribute to breast cancer diagnosis.
1 Study Limitation
However, db-PET was limited in demonstrating primary tumors in the vicinity of the thoracic wall.
When the lesion was included in the FOV of db-PET, it could be clearly visualized, but when located outside the FOV, it was difficult to detect 20% of lesions, which was somewhat higher than previously reported. 13) This may be due to racial differences, as a previous study had reported that Japanese women Further studies should be investigated to the association between db-PET and breast cancer subtypes.
Conclusion
In this study, image reconstruction parameters of db-PET were optimized based on a NEMA NU 4-2008 phantom, and db-PET was compared to WB-PET in a clinical evaluation, clarifying the capability of db-PET. Despite a limited FOV in the vicinity of the chest wall, db-PET has markedly better clinical value for diagnosing breast cancer than WB-PET. In future, it will be necessary to improve detectability of lesions outside the current FOV of db-PET.
